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Abstract of JP2001 1 41 562 

PROBLEM TO BE SOLVED: To provide a 
photodetector with a large optical detection 
dynamic range, excellent optical detection 
accuracy, and a small circuit scale. 
SOLUTION: In an integral circuit 10, electric 
charges matching current signals outputted 
from a photodiode PD are integrated, and an 
integral signal matching the quantity of electric 
charge is outputted. In a CSD circuit 20, a 
CDS signal of a value matching the changing 
amount of the integral signal is outputted. In a 
comparison circuit 30. dimensions of the CDS 
signal yalue and a reference voltage value are 
compared with each other, and if the CDS 
signal value is above the reference voltage 
value, a saturation signal showing this is 
outputted. By means of a logical OR circuit 61. 
the charges accumulated in the integral circuit 
10 are reset when the CDS signal value is 
above the reference voltage value. A counting 
circuit 40 counts an event of excess of the 
CDS signal value above the reference voltage 
value, and the counted value is outputted as a 
first digital signal. The CDS signal is A/D 
converted by means of an A/D conversion 
circuit 50 using the reference voltage value as 
an A/D conversion range, and this A/D 
conversion result is outputted as a second 
digital signal. 
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•5. fmiHis84 0 (c J; 0 > CDS m-^m*^w^mKm^:x 

>i?i-r-S A/D^^HIKS 0 (Ci 0 C D S{i#*5A/ 
nr. *CDA/D^iS**SM2©f=y^'^Ht 



1 



1„1 



t5 




1 

m)EfiiJi(±<!:i^c-5fc*si'£fmi/-c. ^(Dsmm^mi 

^j^vft-^i L-ca:^-r^>A/D^tjyeiK<b. 
[it*«2] friss*^^. mflB^^lHlSS. MIBib^ 20 
it. cc!>asj«{cssfL-CBtriBA/D^8i@«}*io(i 

friB^*T*>6ffl*§ti/c^«£«#«:i£;i;-cmi5«:S 30 
tiriBa:«-fi^ffl©^{bsccj5 d fcfioc D s m 

*-r-5CDS|lB<!:. 

miBCDS©#©ffi<t»WSEEfifii%:^>'hJt8ii/r. W 

fsc D s mn<Dm*im^mm&ma±'cs>tiit. 

fl5iBl&ffl<i#«:a-:Ji>r. SJrscDS<g#©fll**MgBS 
ISSEti«±r*-5i#{c, BiiiBa^lHlSStcSasn-C 

BtriB^fam#K:S-5t,»-c> B5iscDS<i-^©ffi*ifriBS . 

1 ©7=i;'ir JUt-^i OTHi:^-r stmiissi . 
WS&WmmSM'kA/limgk\y>i>t L/TBiflBC D Sft 
^^A/D^L-r. ^©A/D^©tem*®2©f' 

SlH|g§. BuiSJ:b«5@SS. BuiB'J-fe-7 h#^g:teil>'H«iBtt 

iHM^^mi^m^. c©a!Kiffltc«i.-cwfiBA/D^ so 



00 1- 141 562 

2 

jfellK* 1 

SilSC D S«^«rffiJtLrtfrfaA/D^|ft@I8'>^«'X 

c t t r sf9^« 3 iB48©5t<fta$is. 
MsBa^ssjcsasnmssiS^yHz!' h-r 

5, Ci*#®i-r-5»*«l iEfc»3K:iaJS©56«ia 

[000 1 } 

CCMrSfe©r*5. 
[0 00 2] 

[fit*©C?M] ^7l£L:ri:*©3!6S«:ic;D 

c©5i6«itH^*ffii^n«. a^i5iK*^p.w^33nsa 

»{i#{C»-3(,>-r. S3e«^*i^Lfc3fe©3fefi*:ai* 

tiSti^mS^^ (Ti-aifm^) ^rA/D^HKK 

■5. C©J:^!&:3fet^aii^«. %mi<D^ -< i- ^ v \y 

S©1 •:><!: StiTti*. 
[0 00 3] t^7L«. !^¥5 - 2 I 5 6 0 7#<RfSK: 

5 f i'U>-:^©lSj±?ria-p-CC>-5. C©5ttfetiii^gli, 
a»0K©^tcSt:r i^tiltOMm^icj: *) a^JM^© 
fit i ^mufil t =&:*:/hJ±S? b r > Bfr^d^a* J: 0 A # 
C^iWKfSn/ctttcB. ^sR^^*>6a:9-llS8«:A:t» 

[0004] Sfc. #re¥9 - 29869 O-^atCH 

Hsstcsa s ti i>m<w{c*f ur — ^©mw*tti#* tc 
««ji-r 1 1 *> cc . c ©— s«©«i5=&flD»-r 

^it^'S. ^or> c©it?^ffl (f'y^^i'^t-^) CCS 
-5i»-c. S3feS^3!iSS3l£L.)rc3fe©3(£a*^at>S*>©-r* 
5. 

[0 00 5] 

[^Bj*sft|^LJ:^i-r-5iSiS] Vifil^tiifih. iJB© 



[0006] 2|s:^W». _hgBraS.>s«:»?«-r SatCftS 
nfc*>cr>r*»J. 3l6tJiai(D4^-^:^5 ifi'UVi'**::^* 

[0007] 

■f-«:jSDrw^'feSllL/-c. -?-(Dga$n:fcmiw©a{c 
it;o/ca^)-©^«rW;'3^*s^iiissi. C3) m^m^<D 

**ll2©f'i^^f;Ht-^i LTtb;^r*A/'D^ii5lliS 
[0008] C©3ttfea^SK:<tntf. ^^btc^O^ 

Micmcx^m^j: K> tiit)$titcm^mmtm^M^ 30 
{cA;^;^. c©fi^iiis-c«. ^©msfeff-^mofcrn 

*ia*sif-»3n-c. -e-©tnaffi*^»iof=5^3'^nt#t 

SWmiIfii=&A/D^U'>>'i-r-5A/D^«l 

Hffitcj;"? A/D^^snr. -e©A/D^^©iem*s 

©7^i;i';i'<i-^*i. c©7fe*ltiJ^g©ta:^(B-^<!:^i:^. 
C 0 0 0 9 ] :*^^Hjjc0^SI^ 1 ©5fe^a«a«. 
(1) a^BifS. JtSJSK. ')-^v 

ftyeiK* 1 (2) itsffi^&ti-entcswen. s so 
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4 

^i^i-r-So c©ti^{c«, s«^n-e<i©§3tJg^ 
[0010] ^m^icmi>m2 o^ikm^mit. cd s 
itiit>ri>m^mm^. C3) ^^^-^©^©^^uitciE 

Dfcffi©CDS{i^*ffl*-r-5CDSiaBSi. (4) CD 

s«#©«i<b«iim)Efiii>&:^/hJt^i/r. CDSfi^ 
©fiiA««mflEfiaw±-c*n«. ^©M*7n-rfi«]®# 

*ai:t;-r-5J:b®llK<!:. C5) fili«I{t#(C»-:>ir>-r. CD 

s m^<om*mmms.m^±rc * -5 1 # tc . s^hbsk 
C6) mim^{cs-3(,^-c. cDS(t-^©ffl3»«SJ»m)E«i 

A/D^jftU>5^<!: IxTCDSm-^^rA/D^L-r^ 
*© A/ D ^©fe**^ 2 ©7*5^ f t -cUH:tj 

[0011] C©3l&«miJ^SK:J;ntf. S3tL./c3fe©5l£ 

atcisD-cs*^-? J: a:*)Stiyt««E<t#{*a^iis 
^cA*t. c©a^i5iBS-c«. ^(Dmm.mmcfx^ctcm 

^tfimt)^tli,. CDS (.mmr.mD->-:f'}>if. corr 

elated Double Sampling) leliSTtt. S^^f-^ffl©^ 

Kmtifii^fhim^ c D s mm>mfiwms.f&icX 

±r$>n«. ^©i'«r^-rMpfi#*sffl:^sn5. 

mmcmni^x. c d sM-^©«**»is«ff«i«±t?* 

■sitftc. m^\s$sicmm^tix[,>zmmti^v-iz-y 

ti-S. ti-StlilKCc J; 0 . c©i&fPls#K:S-3i,>-r. CD 

s <i#©ei3&«»mEfii«±i «c )fc*a*stm s n 

T, ^©thifcfii*5mi©7=y^f;i'm^<!:b-ca:^$n 

CDSIlg§*>e.ffl;'j^nfcGDS(t^«, s 
»ISIEffl * A / D ^ ^ U > i -r -5 A / D S§ K: J; 
*)A/D^g*3nr. ^©A/D^©^**sm2©7= 

i^^)Uimtbxmt)^tiz. ^ifccfcaf^2©7=y3f 

^Hi^*5. c©3fe*^lffii^©ffl;^m-^i>5:S. 
[0012] tfc. *^|g{C0S4»2©3fe«^Hi«Sti. 
(1) a^IelSS. CDSIslSS. ittSHSS. U-fe 

LrA/D^HH^ioiiA. C2) SSiffl-^-n-enK: 

itL-CA/D^^llSS'^Jia'Xtca:*;^-^*-;!' 




5 

ti^ti(0^ifm^ifi^btc^<D^iCl&Cttm 1 *J J: 

[0013] *^{c#s^i *fc»s^2<Dj1s*lH^Sla 
c©i8^«:». Stalls© »; -fe h»fW)«ccH%K:a 

[0014] tjiis^ m 1 ©3fei^a$iSK:*jt»r . a^ii 

[0015] l^tKc. 112 Q>^ikm^SiCis{.>X. C D 

siiss*! -fe f ht^si-c* .5 i If Kc D s m^^m^o 

B. -eoU-fe"? hU'<>»V<!:A/D^@ffi©A/D^ 
*):K^Hmsti^. 30 

[00 16] 

[0017] (^1 ommmm) ^r. *^?««:^s3i& 
*iHiiis©® 1 <Dmmmic-o^''X^m-ri>. 0 1 «. 
^ 1 cr^j&0sgK:#^^«iffisia 1 ©ii!S@-c«>^. m 

1 ©^gSS0SgtC{^-5*^ffigS IB. y*hif-< F 
(^3^^) PD. a^SSl 0. CDS!liiS2 0, It 40 

[0 01 8] 7* hi<'-<:i--FPD«. *V-KffiT*5 
fiiSSfiiv ddt $ *a. r y - F^^*ss»Ih1K i o ©A 

*L/£i*©*SK:jt«D/cmSSfi#4T>'- Fffl^JtP^a 

^11881 o©A:^^-^ui;'3-r^. 

[0019] 81^88 1 0 tt. A^^^-i tiJ*a8^t © 
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Sn. *JSI£A^»«S^=-*s«»aBEffiVlnpl<!:$*irC> 

, ©steA*®^ i a*sg^=- <»: ©fflKiaw 6 nr (,» 5. 

7* Fy-f*-FPD*>6A:t>^T{CA*L.ytmigf 

ffl:^-rS. C©a^M-^«. 7* F5<''f:t-FPD*JS 
^febite^feOiiefiCcjSDfcfc©^*?). T>:/A,©*S 

SteA:*3^S-9^K:A:^7-r-5a*im)EfiiVinplfr y -fe 2- F U--^ 

[0 02 0] CDSIeI?S2 0«. ^J:m-^iiit)^t 

©faiKMiKiifasg^^c „ *j j:o^T ^T-A, *«L-r t» 
^. s/c. r>7-A.©Affl:*)S(c>^-< ^-^^^sw.te 

ti. ^m.mjjm'iifw^'mmmv i np2i s n-c t ^ . 
J^A;^«^im;^rS^<t©raK:sw6n-rt,^S. CD 

SleIiS2 0». J^-f 2'^lg^SW.*JEBi;-CC»^,<t*{C 

». Sfim^-c„*iSJcsi/-cw)W{fc-r4. CDS 

B. ^jji^^ip ^mmmi-c, , ^mxKti v fcmm^^ 
fi^^CiKSSu-c. ■e©ss3nfcsi§f{cr£;Dfc« 

:^-rs. c©cDsfi-^«. a^iissi 0 3!»6a:t;sn 

■5a^#©^^kJI«:ft>D/cfe©-C*»3. TVr^'A.© 
^^RigA;^4a^{CA:^-r4»?«JEiiVinp2% y -te 2. F 
U-<;l/i Ur^i^SnS, :^-Y5r^*-?-SW,«Vclaiip$ll 

[0 02 1 ] tfcl!®?53 0«. CDSI1K2 03!Pe.ffi:^7 

5 n c D s <t-^=&sKA^^^^K: A;^ L/ . s*mjEa 

(Vinp2+Vmax) *^SIEA*»^K:A:^U-C. M« 
©ffi[=&:^/J>Jl^l/. CDS<l#©ffi*t|et«ffffl (Vin 
p2+Vmax) «±r*n«. *©g?rS^-r^SfiiH©^ . 
fn<t-^€r mtiri^ CDS «^©«l*s^mEEfii ( V l n 
p2+Vmax) ¥fmx»>tl\t. fiSfD(i#«a6affiLT* 

■So i'ite, tbSJlHlSS3 0©^NR^A:^J^S^^«:A:^J^^» 
jgSEEM (Vinp2+Vmax) «, C D SI5]SS2 0 ©T> 

p-'A . <D^^m^jJim^f^Kt>t i,mmms.my inp2 

(■r^ctoi^. CDS<i#©>;-lr7 FU-«^l') i. A/D 
^IsiaS 5 0 © A/D^U^i'^r^^-r SSItSBEfii 
Vinax<b©fa-Cfe5>. 

[0 02 2}ttS{lHl884 0«. tfc«a5I8S3 07!P6>m:^S 

afiiH'^^{fr-5.*ia*ti-i^L. 'g-©ti-i^ffi*^ 1 ©7^ 




JSSffffliVmax^A/D^gSU^S^iLv CDSI3K2 

^f-'um-^iurmi^-r-s. cc-c, itistiei8S4o*>e.w 

(D,„.,~D,) TfiNt^-y KDHZOT'i^if^Hi 10 
# (D,.,~D.) tifiiym. (M+N) l^s- hOf^i^ 

[0 0 2 3 ] aiSifaiigse uj. iktSHKa 03j>p>a:^> . 

3ti^^«Hl#tVreset*JaiM-^i«rA:^l/-C. 

Vresetfliam^. Vclanip$IJfflHi^.. tmiil8S4 
0©fHKttfP*y-l2f h-r4:te«{)CD»I»(i^. fc«tCJf. 
A/D^ifelifS85 0©A/D^glSW'^«:Jgjj^-r^fc*© 20 

[0024] yicc. n 1 <om^mmic%i,^ikmms i 

©ai6f¥«:oi,i-Citt?g-r-5. ia2». »l©IIJ6J^^tc^ 

M*4iL/, ll2©f^2^5»Jl^#©l^f haNt>4iU 30 
TijiDJ-r -5. 

[00251 i7ja>K:. mmtoic. a^iiK i o 
ti. a^HBi o>{p6Ui*s*isa^9^#©fii«';-fe--' 

hU-^Jl/VinpliSnS. C©^^tOK:, CD 

SI5IK2 0©X-Y ^9^^-7-SW,*3|3i;-C. ^fS^^C 

„©mit*JlScS3n. cDS@K2 0*>e.ffl:ti3ns» 
©^^j t 0 {c. &t?slHlsS4 0 ©it?KKif'P*5 •; -fe h $ 

n, lll©7^i>5?-'Hi#«fiiO 0 OCiii^.. 40 
[0 026] ^SOt IK. a^EKl 0©>^^u'5^lRT- 
SW,*SBa*. CDS@K2 0©:^-r 9 5^Sg^SW,fcii 

<. commt iim. ffl55-i5issi 0T«, ^^hy-r 
ti. c©SS3R^c,{cSfS3nt:t»^S?gfK:itt;fcm 

^-^7!>5ffl:^3$n.&o S/c. CDS|iISS2 0-C«, 

11882 0 *i6tli:^$n/ca^#©^{lia«:iSi;fc^it 
jd^sstR^CKsasn. c©sa3R^c„6csa$ 

^. ^sot ij-m a^-^©ffiB. B#sijt isfi)©y 50 
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■fe-^ hU-^;Winpl*>6^^(C/jN3< «c-5-CC»#. CD 
S<t-^tt». NF^Ot l^VJ<OV-by hU'<;UVinp2*» 

[0 027] -fsj^JT^^ t 2 CD S(i#©ffl*iJ:b« 
laiSSOtCfcW-SSIiSfffli (Vinp2+Vniax) PJ.±K. 

*-c©i&afflL3!p6^a<iiH'>^^^b-r-s. ttc. com 

T. ft®@!S4 0*>6W:^J$n4^1©f'2^5'Jl'<i#« 

itf^txrtfo 0 0 l,<i:i^cs. 

[0 02 8] */c. a3{C5^-rJ:^K:. ^SiJt2(C|SfO 

@^«sags«iH{c^^.s&. idSfniiisse i3!p6tB:^3n 

-SI&S(i#«>i&SfflH trj: K) . a^niss 1 0 ©;^ 9^ 

^Ki o*>6m^)Stisfi»«#©fii*iyH2s» hu-^ 

;l'Vinpli!^d:»P. CDSiaK2 0*i?>ta:>33nSCDS 
M-^©fii*ilHr hU'<;UVinp2<!:^C-5<, ^ Ur, 

t2' (c. tbs^msss o*^e.ta:;'3$n^>^im<t#*si6a 
fiiLi^co. i&aw@K6 i*«6a:t)$nii&afi#fe 

Sn/cSISJisSsfiSR^-CxtCff/cKSaSti. C©Sfi 

[0 0 2 9] ^Slt 3. t 4teJ:iyft 5^tl-?nt?fe. 

±ia©^Mt 2-C©Stl{'Pil^«©»l{'P*S|iC€.o -ri3:t> 
cn6©&^^«:*jti-c. it!8ElsIK4 0*>6a;^)3 

4a-5iii©f'i^a';i'm#«i*i-rs<!:ifcic. m^mm 
:S^lKl 03!)^e>a*stisa:»-M#©ffl«';-te f fu-^ 

;^V^np^*ie.'X^K:/J^S< ^C-p-Ct^^> CD 511882 0 
*'^H1:^S4^SCD S<t#©ffitt';-fe "-^ h U^Jl'Vinp2 

*^6ydltc:;*c*<^c^-ct,i<. ^Lr, CDS(i#©fii 
*5itsaiB83 0 id^i-f^mmmmm ( vinp2+ vn»ax) 
iiLhCCiiii. ii«i©ttfP*3ft8«>-r«ioii-r. 

[0 03 0] S2K:75^-r^'f 5>i''5^f-h-C». KSf^ 
t 5 =&SjSLfc^*-Ctm@iS4 Ot>li,m:f3itlim 1 
(OfiydtA^mmtO 1 0 0,i:^oTt»4. J&LT, ^ 

jij 1 6 xm^<Dm^mmmT-r^ t -rtnt. c (omm 

t6(C*Jl^5lll©7^y^;Mt-^ (D,.D, ,D,. 
D,) > *J<fcyt> C©^^Jt 6K:tel>-CCDS@B82 0 
*>6Hi:tl $ n-CC^-5> C D S A/D^J^IhISS 5 0 «: 
J: <3 A/ D ^ 3 n/cMST* 2 ©T^i^ f ;Hi# 

(D, ,D, ,D, ,D.) c<Djft^tiimmti<Dmt}m^ 

tffs^it, mKOn^HJi'm^ (D, ,D. ,D,.D,) i 
±{44 tf^- btb. ^2©7=i^^;l'{t^ (D3,D..Dx. 
D.) =&T<44hr?. hiU-C. th8tf-y hOf'S^dr^Ht 
# (D, .D.,D» ,D. .D^ ,D, ,D, ,D.) T^-S. 

[003 1 ] ji(±©j: ^cc*^?gsiccfi^^*t^asa 
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1-ctt. mf^mrs (^Mt i-^f^mt 6) ccm-p-c^* 

hm^ttmbx. A/D^i5iK5 0(cjjn^rJtsj@ 
[0032] ttc: *jUfeji5,ii{c^s?fefeiasis i -c 
fm-ci>i. sfc. JttaiKso. n-sass4o*jj:iyf 

[003 3] (m2(ommmf&) ^xtc. *iigitc«^s3fe 
iftasig©m2©*jsmK:o«,^-csiis-rs. 04 »> 

m2©SIJiJ^!SK:^S7fe«lffi^g2©ilgS0-c*^. ® 

2 ©iiifejgsi{c^67i£«^a^ 2 B. mi ommmmK. 
mi>^m^i mi) timnt. f&mimme 

1 (c#Ar -fe 5. Hhiis { y H2 5. h^m 6 2 *iiA-r 

[0034] V^v hm&eZit. X-^5»?=-3RT^SW„ 

its. x-<y9^^^sw„. g«i8^c,fcj:c;f;^-Yf 
f^SR^SW.jtt. c©JiH«:il^Jfl«j«:g|iKStir*si), 

■< V g^«^S w„©ffe«tta;9-IslK 1 0 (r>K)m^vc^ 

ra©^^«:^ -f 9^*^ s w. , */^ L-c«iftS *a-c*j 

0 . ^fi^^c . i 9^sg^^ s w„ <«: (omcDmm.^. 

[0035] :!mmBmicmi>^tkm^2(Dmmt. 
mKDmmjfmicm^^^tkmms.Kom'^ 02 > tBS 

|BI«-C$>-5.„ /c/cO, ^^Jt 2. t3. t4*Jcfcaft5 

•5. ssji. m2©iii©&)!icc#^3t^ai^a®^sijt 

2 Wiaccfc W SttfP4Sil«-r Sfc«>K:B#H«i«:t£>^ u fc 
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[0 03 6] iicm-cs>r>xmmt 2irc«. it 

X. y-fe^ HniK6 2©;^-r--'5^^-i^sWn*jJ:CKSw 
y^*^SW..*sJ:otSW.,«HDri» 
c©ra, ytir ng8S6 2©Sfi5R^c.K:«?^ 

[0 03 71 ^S9t 2K:. tmmmsoipi^mtt^tii, 

tmrn-^n^^mn K^^t-r -s i . y -fe 2; nns e 2 © 

T-sw.,*jj:Dfsw„ttig<. cn{cj:o. s^iassi 

0 ©i«jR^Cx tcsas nri^ytsi^tt. y t » m 

SS6 2©?fsig^^c.K:sa$nri,i/cmi5itBi8$n 
r. a^HSSi o*>6W^j3nsa^#©fiidiyi2-^ 

hlx'^^l/VlnpliftO. CDSI1852 0*>6ffl*Sn-5 

CDS^-^©fii3&syH2-;; Hx-^;l'Vinp2i^3:-5>, -e© 

20 [0 0 3 8] ^Sdt 2' ttK|BlK30*i6tB:^J3tX 

^=■sw„fcj:afsw.,^ial;r. yH2c>ni8g62©SE 

[0 03 9]NF^t3. 1 4*j<i:i:/t 5*n-en-c«>. 
IMOMM 1 2 -c©aftf^ i i^^©aw'p*iii c •r^ct> 
^. cne.©s^sii«:*5(,^-c. ^^nAoifihmtii 
tissfi©f't?^f;i'e#«i«-r-5i<!:t>tc. 

1 o©sfi3g^c,{3:^{k3n> ^-wa. B^tc. a 
30 :0-isiKi o*>6m:^sns«»<3#©ffi«y-fe5' h u-< 

;l/Vlnpl;*iP.>>C»tc/h?< CDSIsI8S2 0 

*^6tH:^$4-i5CDS (i-^©ffl(i y -fe h V 1 npz 

*SJtiaiffi 3 0 «C*J SSig^EEfii ( V 1 np2+ V max) 
[0040] 2|i:*]ffi0ggK:^^S**SltiiS^g2 «. ^ 1 © 

*IU^!ilt?»> B#^J t 2 . t3, t 4*5j:Dft 5^n 
40 -enccteC^T. a^llSSl 0©X-Y-;'5=-^T-SW,«g3 

3iaTI,^fcS?t*iy-fe -:' hlHlgge 2*i6©m?t«:J:i9+B 

ssnscitcj:^. a^nKi o©y-fe-^ ^^|)f¥*s^f 
fctis. -r^tt)-^. ^ 1 ©s^jfej^ffitc^-s^tftasia 1 
s^HKi o©y-fe-y httf'p^e.ffl^sjjf'ppn!^* 

-C— ^©^^ (03(C*jl:t-5B$^Jt 2*:'e.B#SiIt 2' * 
xomm ^5T-S©K:s*br« 2t!g»gJi5SI«c^s^«| 
tBi^g2 -C». S^J-IIES 1 0 © y -b h ttf'f ©aiciS^ 

50 -ra. S3©^S'Jt 2*i6^^Jt 2' *-c©»ipa-cws 
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[004 1 ] (^3 (ommBm) ^x^. ^^mdc&i^^ 

%^^a^S:2 (04) ttmr^t. CDSIhI8S2 

[0042] ^mmmmv\t. i:\jmm3 o a^a 

8S1 0*>6>ai:ti3n€>a^>m-^*5i£A^Sg^«:A;^ 
SmSJIffl (Vinpl+Vmax) *#P5iEA^a^tC 

K p D cbs^ass 1 0 t(Dmf^(omm^m^(otio 

3^*5. J±«JlHl!S3 0(D^^SKA;tf^^^tc:A;b-r4 

(Vinpl+Vmax) S^IsIIB 1 0®T> 
:/A.(D#^J^EA*«^CcA:^-rSSIiSEffiVinpl 

SMilKS 0<DA/D^^U>-:^4SSS*rSS»m)EffiV 
ntaxt(Omr^$>^o A/D^ig855 0«. ^ 

m)EfiiVmax^A/'D^U>i^ib. m^^MlOf)^ 

[0 043] :^mm^m(>cm^yc^a^^s: 3\t. m2<D 

mo^^mr^o tctcv. :^m^f&'c\t. cdsh 
K2 o^&^atrren-cc^^cc^oD'T?. m^Mmi of)^hitit} 

[0044] (114 (omimm) 'a^. ^^w^^s* 

oim^xm2<Dmmmm(iC%^^^m&m:2 04) 

[0 04 5] 2t:Wteff^«lCC^^7fe*feaiSS4 L» 
(L^2) <D:x-v b 1 0 Ox-'l 00.. exr' h US^X 
i>2 0 0*5J:O'A/D^lHlffi5 O^mSo 

h 1 0 o,--! 0 o,^n^n«. v ^ y^^^^-yp 

D. S^J-iaSSlO. CDSigK2 0. ttKlsIKSO. it 
l»[lpI8§40. U^z-:' h[pISS6 2. d^-Jl/ Flilffi? 0*5J: 
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[0 04 6] *-;VKIeI8S7 0ti. S8tclilSgia?:5^"r 

10 mt}r^o 

[0 047] X>f y^^-^3?lj80». tmiHl8S4 0*^6 

1 ©T^e^^Sfjwm-^ofcf!:^ b^Mtcffii j&ijn 

•oT. Ctie> (M+ 1 ) {1(DX ^m^3&^|iimcg3BB 

ttifciass4 07!pe>ai:^?n'2>Mfcr-.^ kdhio-ts^^^I' 

Ui:tr$n'^CDSfi^^A/D^8^8S5 O-^mtiT 
20 [ 0 0 4 8 ] ^'^^ h Ut^X ^ 2 0 0 L5acD:x::- h 

1 0 Oa--i 0 o^^ti^etKo:^^ i^^m^^nso^mix 

(CHDSo A/D^gMaB50». LffiOa^-yHO 
Oa--l 0 OtO^i^Mti;^©:!^ hf}^^ti^t)^ti^C 
DSm^^K^OX. CCDCDSm-^^A/D^MU, 
^<DA/Da^C[:^m^Ntf-^ hCDl|2(D'r-:^i?>H/^-^ 

[0049] *WSJ&SlK:^'5>7t*fea«a4-C«. Lffl 
(D^j:. :r h 1 0 0,^ 1 0 O^^tl^tKOy ^ h^^*- 
FPD. mf^M&l 0. CDSIiIK2 0. itgaUffiS 
30 0. itt5^I3K4 Ofc<tO*y-fe-^ HhIK6 2«. 02^?^ 

[ 0 0 5 0 ] 2|s:^Jf$gi-C«. LffltDii^ H 0 0 , 

0 OL^ti-enccfci^r. 3i-^-;l/FlHlsS7 ocDx>f 
^.^iR^sw.tt, «FS»Jt 6Mtc-HKi;rB$^t etc 

40 [0 0 5 1 ] B$^t 6J^m ®l#SO^:^-y F 

1 0 Oa<30X-r «:'^«T^J8 0 0^*^5^:7 F U5^X^2 

ooc3[:)»lffli«:j:DKD^o ^ur. Ili#a<?):x^-^ F 

1 0 0.cr)H-^lHlS§4 0^^hmt}^tlfcM}:^y hOWl 
(DTiy^ )\^m^f)^m I ^SO:^,::. y F 1 0 0»cfc 0 Hi:tJ 
SnSo S/c. mSgOOa::.^ F 1 00,(D^^-J^F 
UBS 7 0 &C i D ffiJf ? na;':j 5 n/c C D S M-^:^^ A/ D 
^0885 OtCcfcD A/D^^n. Ntr -;^ Fa:)||2<D 
f^t;^5r;Ki^;&sA/D^aK5 0 J:OtB:t?$nSp "T 
^cCtDi^. mi#S<D:x:^-> F 1 0 0xOX>r v ^M^i 
50 8 0 3&5B?GTl^'2>ra«:. ^l#a©:x^--' F 1 0 0,0 
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<1# (±tiMtr V h on 1 <D^V> 3»-'Hi#+T<aN t 

[0 05 2] i^t,>-C. Sf2SH©^-;' h 1 0 0, ©X 

f 8 0 <DPj-ifii^V 2 0 0 ©$lJfflIK; 

iOMt;*. *Lt:. »2#B©jL^5r h 1 oo,©th 
ii@K4o*'6ta:^j3nfcNHf^» h<omi<o^v>^)\^m 

#*im2#g©JLr:^, h 1 0 0,<fc?)Hi:^§n€.. 
fc. I|2#S©:3.j::7 H 0 0»©^-;UKIiISS7 0«C 10 
<k 0 ^ § na;»3 S tl/cC D S MWA/ D^IUSS 5 
0K:J:»]A/D^3n. Ntf ^» h©IR2©f'S/df;U^ 
#*iA/D^lnISS5 0i»3W;tj$n.5. -r^c^D^, 0 
2SS©J:--y h 1 0 0,©X-f y^m^is OifimC 
-CO^HK:, 02Sg©a.-.? h 1 0 0,(D-7* bif^ 

Mt^r h©|gl©7'i^^;Hi^+TfiNtf h©»2© 

[0 05 3 1 J(i(^€>PHiK:Lr. a- M 0 0,-1 20 
OO.-en^+i©:?* V^-i^- KPDASS:MiLfc3l£a 

[0054] **»?&j8K:^-S3feMtHiia4 «. 02 © 

I66fe?^sik:0^€.5fe*iaisia2*sii-r6^:i^ti5«i©?s!ij^ 

- K P D AS 1 ;X7ctt * /c tt 2 ^^^Tct^tC T U -r ffig s n s 
CiKJcO. l'X7c3Jfc»2;X7C©5l£^fe*Sa#-r-SCt 30 

;*c#(,^©-e. «lfe3tlS3t«©^S^*^<r4C<i:3&» 

[0055] ii^jsj^asfcis^sn-sfc© 

t?tt^t<a^©^j*SBTtg-c$>^. mtf. ru-r^b-r 

-stc^L-rtt. m4©Slife?fJSIt?ttA/D^^@IS5 0 
h«:^»-5Ci&<#ta©4>©iUfc*l. A 

«©*&^k:«. :»»tl*5i»c>A/D^JfeBB*J|3S-rs 

L.-r. ^S©iS^tC«. ]iS^«3&SnJte<!:^C.2.*>©©. 
A/D^^|5Igg©^»fi6€:;Ses{>-S C i*s-C*^Ct^. 

[005 6 ] s/c, m4(omimm-citmz(ommmm 

fc. m3©^}^ffitC*ilir. U-fes; M5IK6 2{cSit 
T, mi ©Jli6Jg®tcfeWS§6a«l|5|8S6 1 €rlS:l:fr 

50 
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[005 7] 

itiK. ^3KL./c5fe©3tSK:it:t;r§*S^^J:OUl;^S 

m<f©fitcjt:D/ca^fi#*stB*sn-5.. tb^ss-c 

ntf. -e-©g*^T^«Hi#*«ffl:ti$ti.5, -s-br. y 
»-3t,»-c. a^-^©«i*jaj>mBE«j[iLh-c * -5 i * 

*©A/D^©ifeS*J02©f'5^*JHt#4L-C 
[0 0 5 8] L/fc*iot. A/D^HKCcmrtbf^ 

[0 05 9] fl^l^O^KCDSlHlK^il^ 

n-S:t742"y hS3tt©{^*CDSIllS«:j:lH^*-r4 

[ 0 0 6 0 ] */c, StIeJ^^. a^8S. tb^aiss. u 

h cmSR@85*««««^ -5 C i {c J: ») . 

SiS-5-tx^4a©^|g^AS^ Lyt3e©5fea{c|£; Dfcm 
1 *s J: D^n 2 ©xy if^Mi-^AsjliycK: 3 n-5 ©f. 

^< ©Bissre 1 ;^0c*yi:»2 iX7c©3e«%««-r5 c 

[0 0 6 1 ] y-b-^ ai^BKccsa^ 
n-ct,»ss#*tffia-r-5;?£w©sw=£aA-r -s c ir. 

r-ib 0 . c ©i«-^(c». «:0>lslg§© y Hz y hstif'f ©^«: 
*'^K:S»»{'P*sSli3tiS©-C. ytTf KCB^FJ^g 

i±r. ^^f'Fffl**is-rsci&i»©-c. ^i/-ca» 

[H®©®m^S:li*BB] 

[@ 1 ] mi<owimmimi>%mimm.<omm-cib 
[ia 2 ] n 1 ©jiisjK^K:a^S7^*im^B©iijf^«rSiBj 
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[04] m2<Dmim^w:mimkm^<omsimvi> 
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[07] l|4(O||t&^S§{C^^:)1&«ltU£^(DeK0-C« 

[08] ^-^b Fll88©liISS0-C*S. 
[IWJSiW] 

i~4- ••3fe«ia5Sig> 1 0 • a^g-iBiffi. 2 0-cdsihi 

3 0-ltl5[@IS. 4 0" ft®:|5Iffi. 5 0 - A/D^ 
SHilie. 6 1 -gdSfQllK. 6 2 ' ')-bvhmfS. 7 0 
KlilK. 8 0 ";^-<!»^^^R 2 0 0— >7 



16 ] m3ommmmicmi>^^mim<oMm^v<ib*w h k^^jt.^. 
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